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Sir: 

1. I, Shigeharu FUKUDA, declare as follows: 

2. I am a citizen of Japan, residing at 2189, Atsu, Okayama- 
shi, Okayama, Japan. 

3. In 1976, I received a bachelor of Agriculture from Osaka 
Prefecture University, and in 1984 I received a doctorate of 
Agriculture from the above-identified university. 

4. As shown in my curriculum vitae attached hereto as 
Attachment A, from 1976 to 1980, I researched in Hayashibara 
Co., Ltd., fundamental studies and industrial applications of 
carbohydrates and their related enzymes. From 1981 to 1995, I 
researched and directed in Hayashibara Biochemical Laboratories, 



I 

Inc., fundamental studies and industrial applications of 
physiologically active substances, particularly, interferons and 
interleukins . Since 2001, 1 have been a corporate director of 
Hayashibara Biochemical Laboratories, Inc. 

5 . I have read and am thoroughly understood the present 
invention and the content of the United States Patent No. 
4,956,282, titled "Mammalian peptide expression in plant cells", 
applied for by Calgene, Inc., Davis, Calif., cited in an 
official action in the procedure of the present invention. 

6. To demonstrate a significant difference of the expression 
level of interferon-a between the transgenic plants according 
to the present invention and transgenic tobacco plants including 
the one in the above- identified patent, I conducted the 
following Experiments . 

7 . Transgenic plants according to the present invention 
Experiment 7-1: Transgenic spinach plant 

According to the method disclosed in Example 1 of the 
specification of the present invention, spinach plant (Spinacla 
oleracea) leaves were transformed with AgrrojbacterxLzzn, into which 
had been introduced a human interf eron-a2 gene registered at the 
nucleic acid database "GenBank^" under the accession No. 
Y11834, and then incubated in conventional MS agar medium 
containing cefotaxime, kanamycin and auxin in an incubator for 
plants under conditions of a daily cycle of successive 16-hour 
light (1,000 lux illumination) and successive 8-hour darkness 
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at 25° C for three weeks. 

The resulting rooted spinach leaves were transferred 
unto conventional auxin- free MS agar medium and incubated in the 
incubator similarly as above to regenerate juvenile plant 
bodies. Thereafter, respective juvenile plant bodies were 
partly cut off, and the resultant specimens were homogenized and 
checked whether they contained the human interferon- a2 gene by 
using conventional PGR method. 

The juvenile plant bodies, which had been proved to 
have the human inter feron-a2 gene, were selected and cultured 
until fully grown up in a greenhouse controlled at a temperature 
of 17° C and a relative humidity of 50 to 60% under conditions 
of a daily cycle of successive 16-hour light (5,000 lux 
illumination) and successive 8-hour darkness. The leaves were 
harvested from 100 transgenic spinach plants and cut into 
pieces, and one kilogram of the resulting pieces was sampled, 
homogenized, and extracted with 10 L of phosphate buffered 
saline (pH 8.0). The extract was centrifuged (10,000 x 60 min) 
to obtain a supernatant which was then concentrated by 
ultrafiltration. The concentrate was purified by usual methods 
and subjected to the following assay. 

The anti-viral activity of the purified preparation 
was assayed by using a system of human FL cells and Sindbis 
virus, revealing that the above supernatant had about 17 
international units of anti-viral activity per milliliter. 

Based on the activity, it was revealed that the 
transgenic spinach plant expressed human interferon- a2 in an 
amount of about 1.5 pg/kg fresh weight. 
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Experiment 7-2; Transgenic celery plant: 

Similarly as the method in the above Experiment 7-1, 
juvenile transgenic celery plants {Aplvm graveolens) were 
constructed and cultured until fully grown up in a greenhouse 
controlled at a temperature of 20° C and a relative humidity of 
50 to 60% under conditions of a daily cycle of successive 16- 
hour light (5,000 lux illumination) and successive 8-hour 
darkness. The 10 transgenic celery plants were removed their 
roots and cut into pieces, and one kilogram of the resulting 
pieces was homogenized, and extracted with 10 L of phosphate 
buffered saline (pH 8.0). Similarly as in Experiment 7-1, the 
extract was centrifuged to obtain a supernatant, which was then 
purified and assayed for anti-viral activity, revealing that the 
above supernatant had about 25 international units of anti -viral 
activity per milliliter. 

Based on the activity, it was revealed that the 
transgenic spinach plant expressed human interf eron-a2 in an 
amount of about 2.2 pg/kg fresh weight. 

Experiment 7-3: Transgenic cabbage plant 

Similarly as the method in the above Experiment 7-1 
except for using a human interf eron-a8 gene registered at the 
nucleic acid database "GenBank^" under the accession No. X03125 
in place of the human interf eron-a2 gene, juvenile transgenic 
cabbage plants {Brassica oleracea var, capltata) were 
constructed and cultured until fully grown up in a greenhouse 
controlled at a temperature of 15° C and a relative humidity of 
50 to 60% under conditions of a daily cycle of successive 16- 
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hour light (5,000 lux illumination) and successive 8-hour 
darkness. The 10 transgenic cabbage plants were removed their 
roots and cut into pieces, and one kilogram of the resulting 
pieces was sampled and homogenized by a homogenizer and 
extracted with 10 L of phosphate buffered saline (pH 8.0). 
Similarly as in Experiment 7-1, the extract was centrifuged to 
obtain a supernatant and assayed for anti-viral activity, 
revealing that the supernatant had about 20 international units 
of anti-viral activity per milliliter. 

Based on the activity, it was revealed that the 
transgenic cabbage plant expressed human inter feron-a8 in an 
amount of 1.8 pg/kg fresh weight. 

Experiment 7-4; Transgenic potato plant 

Similarly as the method in the above Experiment 7-1 
except for using a human interf eron-a8 gene registered at the 
nucleic acid database "GenBank^" under the accession No. X03125 
in place of the human interf eron-a2 gene and using a potato 
plants (Solanum tuberosum)^ Juvenile transgenic potato plants 
were constructed and cultured until fully grown up in a 
greenhouse controlled at a temperature of 18° C and a relative 
humidity of 50 to 60% under conditions of a daily cycle of 
successive 16-hour light (5,000 lux illumination) and successive 
8-hour darkness. One kilogram of potatos and leaves was 
collected from 10 transgenic potato plants, homogenized, and 
extracted with 10 L of phosphate buffered saline (pH 8.0). 
Similarly as in Experiment 7-1, the resulting extract was 
centrifuged to obtain a supernatant, which was then purified and 
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assayed for anti-viral activity, revealing that the supernatant 
had about 25 international units of anti-viral activity per 
milliliter. 

Based on the activity, it was revealed that the 
transgenic potato plant expressed human interferon- a8 in an 
amount of 2.0 pg/kg fresh weight. 

8 . Transgenic tobacco plant as a control 
Experiment 8-1: Control 1 

In accordance with the method in the above Experiment 
7-1, juvenile transgenic tobacco plants {Nlcotlana ta.ha.cum 
xanthll) , into which had been introduced a human interf eron-a2 
gene registered at the nucleic acid database "GenBank®" under 
the accession No. Y11834, were constructed and cultured until 
fully grown up in a greenhouse controlled at a temperature of 
20° C and a relative humidity of 50 to 60% under conditions of 
a daily cycle of successive 16-hour light (5,000 lux 
illumination) and successive 8-hour darkness. 

The leaves were collected from 10 transgenic tobacco 
plants and cut into pieces, and one kilogram of the resulting 
pieces was homogenized and extracted with 10 L of phosphate 
buffered saline (pH 8.0). Similarly as in the above Experiment 
7-1, the extract was centrifuged, purified, and assayed for 
anti-viral activity, revealing that the supernatant had an 
activity of about 0.1 international unit of anti-viral activity 
per milliliter. 

Based on the activity, it was revealed that the 
transgenic tobacco plant expressed human interf eron-a2 in an 
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amount of about 0,01 pg/kg fresh weight. 

Experiment 8-2: Control 2; 

Tobacco callus was obtained in accordance with the 
method in the United States Patent No, 4,956,282 except for 
using either a human interf eron-a2 gene registered at the 
nucleic acid database "GenBank^" under the accession No. 
Y11834, or a human interf eron-a8 gene registered at the nucleic 
acid database "GenBank^" under the accession No. X03125, in 
place of the murine yi^'terf eron gene used in the above- 
identified patent . 

The callus was proliferated according to the method 
disclosed in Example 1 of the specification of the present 
invention to obtain juvenile transgenic tobacco plants 
(Nicotlana tabacum xanthll) ^ into which had been introduced the 
human interf eron-a2 gene or the human interf eron-a8 gene. 

The juvenile transgenic tobacco plants were cultured 
similarly as in Experiment 7-1 to obtain transgenic tobacco 
plants capable of producing human interf eron-a2 or interferon- 
a8 . 

For each type of the transgenic tobacco plants, the 
leaves were collected from 10 transgenic tobacco plants and cut 
into pieces, and one kilogram of the resulting pieces was 
homogenized and extracted with 10 L of phosphate buffered saline 
(pH 8.0). Similarly as in the above Experiment 7-1, the extract 
was centrifuged, purified, and assayed for anti-viral activity. 

As a result, the two- types of transgenic tobacco 
plants thus obtained expressed substantially the same level of 
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human interf eron-a2 or interf eron-a8 as that: of the transgenic 
tobacco plants in Experiment 8-1* 



9 . Conclusion : 

As evident from the above Experimental results, human 
interf eron-a, i.e*, interf eron-a2 and interf eron-aS were 
expressed in the transgenic spinach plant, celery plant, cabbage 
plant, and potato plant according to the present invention in 
a yield of about 150-folds higher than those in transgenic 
tobacco plants. This indicates that the transgenic plants 
according to the present invention are superior to transgenic 
tobacco plants in expression level when expressing human 
interf eron-a in grown up plant bodies. 

I hereby further declare that all statements made 
herein of my own knowledge are true and that all statements made 
on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or 
imprisonment, or both, under 18 U.S.C. 1001, and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 




NAME: Shigeharu FUKUDA 

DATE: 14th day of July, 2005 
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